

i cac /uiscevocujboy. 




PCT7PT0 20 DEC 



O 



INVESTOR IN PEOPLE 



PRIORITY 
DOCUMENT 




The Patent Office 
Concept House 
Cardiff JBaad 



SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p.l.c, 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 




Dated 2 July 2003 





An Executive Agency of the Department of Trade and Industry 



t 4 



i 



atents Form 1 

atents Act 1977 
(Rule 16) 



7 ^HE PATENT 



<• 1 8 JUN 2002 
NEWPORT 



The 
Patent 
Office 



Request for grant of a patent 

(See the notes on the back of this form. You can also get 
an explanatory leaflet from the Patent Office to help 
you fill in this form) 



1. 



i8jui§2 Erasw^Dwa 



The Patent Office 

Cardiff Road 
Newport 

GwentNPIO 8QQ. 



Your reference 



JDM/DGR/P407378GB 



Patent application number 

(TJie Patent Office will fill in this part) 



0213948.3 



18 'MR 2002 



Full name, address and postcode of the or of AWAZEL WATERPROOFING COMPANY., 
each applicant (underline all surnames) P.O.Box 2955, 

Riyadh, 11461, 

Kingdom of Saudi Arabia. 

Patents ADP number (if you know it) 



If the applicant is a corporate body, give the 
country/state of its incorporation 



KINGDOM OF SAUDIA ARABIA . 



4. 



Title of the invention 



METHOD AND APPARATUS FOR EXTRACTING 
HYDROCARBON MATERIAL 



5. 



Name of your agent (if you have one) 



W. P. THOMPSON & CO. 



"Address for servic4" in the United Kingdom Coopers Building, 
to which all correspondence should be sent Church Street, 
(including the postcode) Liverpool L 1 3 AB 



Patents ADP number (if you htow it) 



0000158001 



If you are declaring priority from one or more 
earlier patent applications, give the country 
and the date of filing of the or of each of these 

earlier applications and (if you know it) the or 
each application number 



Country Priority application number Date of filing 

(if you know it) (Day/month/year) 



If this application is divided or otherwise 
derived from an earlier UK application, 
give the number and the filing date of 
the earlier application 



Number of earlier application 



Date of filing 
(Day/month/year) 



Is a statement of inventorship and of right 

to grant of a patent required in support of YES 

this request? (Answer 'yes' if: 

a) any applicant named in part 3is not an inventor, or 

b) there is an inventor who is not named as an 
applicant, or) any named applicant is a corporate body. 
See note (d) 



Patents Form 1/77 



Enter then number of sheets for any of the 
following items you are filing with this form. 
Do not count copies of the same document 

Continuation sheets of this form 

Description 

Claims(s) 

Abstract 

Drawing(s) 




10. If you are also filing any of the following, 
state how many against each item. 

Priority documents 

Translations of priority documents 

Statement of inventorship and right 
to grant of a patent (Patents Form 7/77) 

Request for preliminary examination 

and search (Patents Form 9/77) 

Request for substantive examination 
Patents Form 10/77) 

Any other documents 

(Please specify) 



11. 



I/We request the grant of a patent on the basis of this application 



Signature . — ^ 



12. Name and daytime telephone number of 
person to contact in the United Kingdom 



Date 17/06/2002 



D.G.READ 
0151-709-3961 



Warning 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication or 
communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You will be informed 
if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the United Kingdom, Section 23 of 
the Patents Act 1977 stops you from applying for a patent abroad without first getting written permission from the Patent Office 
unless an application has been filed at least 6 weeks beforehand in the United Kingdom for a patent for the same invention and 
either no direction prohibiting publication or communication has been given, or any such direction has been revoked 



Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 01645 500505 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate sheet 
of paper and write "see continuation sheet" in the relevant part(s). Any continuation sheet shoidd be attached to this 
form. 

d) If you have answered 'Yes ' Patents Form 7/77 will need to be filed 

e) Once you have filled in the form you must remember to sign and date it. 

f) For details of the fee and ways to pay please contact the Patent Office. 



Patents Form 1/77 



^ . IMPLICATE" 



-1 - 

PESCR] 

> AND APPARATUS FOR EXTRACTING HYDROCARBON 
MATERIA!/ 

The present invention relates to a method and apparatus for extracting usable 
hydrocarbon material from waste products. 

Presently sludges comprising settled solids of hydrocarbons, such as 
asphaltenes and waxes, and inorganic solids such as sand, scale or barite, which have 
been removed from oil tanks and other like storage facilities are dumped on sites such 
as waste land or in land pits. Such sites present major management and 
environmental problems owing to the high oil content of the sludges. Such sludges 
are toxic and hazardous to health. In countries which operate high environmental 
standards, for example member countries of the European Union and the USA, 
landfill is not a viable option. Consequently, such sludges are held in storage until 
a suitable permanent disposal method can be found. 

Such landfill sites are in excess of 100m square and 4m deep. In developed 
economies there are stringent restrictions on how and where waste can be processed, 
especially when classified as hazardous to health. 

In less developed countries, such as those of the Middle East, where a more 
relaxed view is taken of environmental issues, this waste is spread over a land mass 
to allow weathering, i.e evaporation and washing away, to take place without regard 
to the consequences. In the Middle East this process is referred to as land farming. 

In any event such sludges present a major management and environmeiital . '\ 
problem. 
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These sludges may however contain hydrocarbons that are useful, for example 
they may contain hydrocarbons, such as bituminous material, which have long been 
known as a suitable material for use in the formation of surfaces (e.g. the surface 
layers or roadbase of flexible pavement or road structures) for city streets, highways, 
airfields and other construction applications as well as a water-repellent barrier for 
vise in e.g. buildings. 

It would be useful, for example to recover bitumen from sludges. Such 
bitumen is a finite source obtained from naturally occurring sources or pyrolytically 
obtained from natural oil. It has been well documented that within the next century 
it is believed that our natural oil reserves will expire. 

It would therefore be advantageous to provide an alternative source of 
hydrocarbon materials e.g. bitumen, and at the same time alleviate problems 
associated with sludge disposal. 

In accordance with a first aspect of the present invention there is provided a 
method for extracting hydrocarbons from waste material comprising the steps of: 

i) identifying waste material with an economically valuable or 
environmentally hazardous concentration of hydrocarbons; 

ii) treating the waste material to render the hydrocarbons more 
susceptible to extraction; 

iii) extracting the hydrocarbons from the waste material; 

iv) optionally further processing the extracted hydrocarbons into a usable 
product. 

The concentration of hydrocarbons within the waste material is preferably 
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more than 20% hydrocarbon oil by volume. 

The treatment of the waste material to render the hydrocarbons more 
susceptible to extraction may be performed by a number of methods. Preferably, the 
treatment means is by the use of heat and/or solvents. 

In accordance with a further aspect of the present invention there is provided 
a method for extracting hydrocarbons from solid waste material comprising the steps 
of: 

i) mixing the solid waste material with a solvent; 

ii) extracting the majority of the hydrocarbons from the mixture; 

iii) heating the remaining waste hydrocarbons in the mixture to a 
temperature of at least 40°C; 

iv) extracting the remaining waste hydrocarbons; 

v) optionally further processing the extracted hydrocarbons into a usable 
product. 

In accordance with another aspect of the present invention there is provided 
a method for extracting hydrocarbons from sludge comprising the steps of : 

i) heating the waste hydrocarbons to a temperature of at least 40°C; 

ii) extracting the maj ority of the hydrocarbons; 

iii) mixing the remaining waste hydrocarbons with a solvent; 

iv) extracting the remaining waste hydrocarbons; 

v) optionally further processing the extracted hydrocarbons into a usable 
product. 

In accordance with further aspect of the present invention there is provided 
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a method for extracting hydrocarbons from sludge comprising the steps of: 

i) identifying sludge comprising more than 20% hydrocarbons by 
volume; 

ii) heating said waste hydrocarbons to a temperature of at least 40°C; 

iii) extracting said heated waste hydrocarbons; 

iv) optionally further processing the extracted hydrocarbons into a usable 
product. 

A variety of methods used to identify sludge comprising more than 20% 
hydrocarbons by volume may be employed, for example solvent extraction, heat 
extraction, gas chromatography, mass spectrometry and infra red spectrometry may 
be used. 

The present invention allows the sludge to be collected for use as a raw 
material. This can then be processed as fluxent oil to be mixed with bitumen during 
the oxidisation process into bitumen and the like. 

The sludge used may contain contaminants e.g. aggregate. 

Preferably, the hydrocarbons are heated to a temperature of 
40 -90°C. More preferably, the hydrocarbons are heated to a temperature 
65-75°C. 

Preferably, the average percentage of hydrocarbons by volume in the sludge 
starting material is at least 50%. 

In accordance with a further aspect of the present invention there is provided 
an apparatus for extracting recyclable hydrocarbons from waste hydrocarbons 
contaminated with aggregate comprising: 
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means for heating said hydrocarbons to a temperature of at least 40°C and 
means for extracting and/or transferring said heated waste hydrocarbon to a storage 
means. 

• Preferably the waste hydrocarbons are heated to a temperature in the range of 
40 - to 90°C, more preferably, to a temperature on the range 65 - 75°C. 

The means for heating may comprise a coil or a bank of tubes having a 
circulating liquid of thermal oil/vapour/gas or electric elements. Preferably the 
heating means comprise oil filled tubes. 

Preferably, the hydrocarbon is heated to a depth of between 20cm - 60 cm 
from the upper surface of the sludge, more preferably, 40 - 45cm. 

The heater may be directed by immersing the heater in the sludge or directing 
the heat by blowers or by other directional device. Preferably, the heater is immersed 
in the sludge. The heater may also be placed in an area or a discrete part of the 
sludge to enable localised hydrocarbon extraction. 

The method may be used on waste material such as asphalt, bitumen, heavy 
fuel oil, crude oil, animal fats, vegetable oil. Preferably, it is used on bitumen. 

In accordance with yet a further aspect of the present invention there is 
provided a method for extracting hydrocarbons from solid waste material comprising 
the steps of: 

i) inixing the solid waste material with a solvent; 

ii) extracting the hydrocarbons from the mixture; 

iii) optionally further processing the extracted hydrocarbons into a usable 
product. 
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The solid waste material may comprise lumps of bitumen, asphaltenes and 
compacted oily sand. 

The solvent may comprise of one or more solvents selected from an aqueous 
solvent, a non-aqueous solvent or water. 

Preferably, the steps of contacting the solid material with water and mixing 
with a solvent is performed in a treatment area, which may comprise an excavation 
lined with an impermeable barrier. Such impermeable barriers may be constructed 
out of concrete or polythene. 

The solvent used in extracting the hydrocarbons from the solid waste material 
is preferably an orange oil derivative. Other solvents such as aliphatic hydrocarbon, 
aromatic hydrocarbon and chlorinated solvents, may also be used. 

Preferably, the mixing of the solid material, water and solvent is by means of 
a trommel; a rotating drum, an Archimedes screw, a paddle mixer, a spray bar over 
moving conveyor, a screen or an attrition scrubber. Those skilled in the art will 
realise that the exact device used will be dictated by the volume of the waste matter 
being treated. 

The means by which the hydrocarbons may be separated from the water may 
comprise a rotating disc or floating head skimmer. 

A specific example of the present invention will now be described, by way of 
example only, with reference to accompanying figure, which is a process diagram of 
the method for extracting hydrocarbon material from liquid and solid phase waste. 
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The method for extracting hydrocarbon material from sludge in the Uquid 

phase is as follows. 

With reference to figure 1, the heater 1 is immersed in the sludge in a 
dedicated sludge pit 2. The heater in this example covers an area of 6 m 2 and can be 
a standard thermal oil heater. The heater comprises a continuously shaking coil 3, 
filled with thermal oil. The diameter of the coil is typically about 5 cm, although a 
coil in the range of 1.25 cm to 10.25 cm could also be used. The sinuosity of the 
coils is approximately 25cm, but a coil with sinuosity in the range of 10cm to 50cm 
would also be acceptable. The heating temperature will depend upon the hydrocarbon 
concentration within the sludge. 

A suction hose is laid above the heater coil, the diameter of the suction hose 
typically being about 10 cm in diameter. The size of the suction hose ensures that 
there is heat transfer into the hose, thereby keeping the sludge warm and mobile. In 
this regard, the suction hose may alternatively have a diameter in the range of 5 cm 
to 16 cm The suction hose is connected to a displacement gear pump 4 for viscous 
materials which will typically be a diaphragm or a centrifugal pump. 

A delivery pipe from the pump 4 feeds directly into the top of a heated tanker 
5 for transport to a processing plant 6, where the recovered material is blended with 
hot bitumen and is then converted by standard means into waterproofing membrane 
or other such products or materials. 

The liquid remaining in the sludge pit 2 may still contain a low quantity of 
hydrocarbons and can be processed further by pumping the liquid to a separation tank 
8, via pump 7. The separation tank will separate water from hydrocarbons either over 
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time or by heating and the hydrocarbons can then be moved to the heated tanker 5 for 
transport to a processing plant 6. The remaining water would contain a very low 
concentration of hydrocarbons and thus may deemed to be within a safe 
environmental limit. In this instance, the water may be allowed to evaporate in an 
evaporation pond 9. 

EXAMPLE 2 

The method for extracting hydrocarbon material from solid phase/material is 
as follows. 

With reference to figure 1, the solid phase, which may comprise lumps of 
bitumen, asphaltenes and compacted oily sand 10 are skimmed off by front loader 
or excavator 12 down to the level where contamination levels are within acceptable 
levels. The materials are then transferred to a treatment area 14 by means of a 
dumper truck 13. A treatment area 14 may be an excavation lined with an 
impermeable barrier such as concrete or polythene which will be half filled with 
water. 

The oily matter is mixed with a suitable solvent, such as a solvent with a main 
active ingredient being an orange oil derivative. Other solvents such as aliphatic 
hydrocarbon, aromatic hydrocarbon and chlorinated solvent, may also be used. 

The solvent is then mixed with the oily matter. This can be achieved by a 
number of devices such as a trommel; a rotating drum, an Archimedes screw, a 
paddle mixer, a spray bar over moving conveyor, a screen, or an attrition scrubber, 
the exact device used is dictated largely on the volume of the waste matter being 
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treated. 

With the solvent types listed above, the oil/solvent will have a tendency to 
settle on top of the water. The exception is the chlorinated type where the solvent/oil 
will be heavier than water and this solvent may require additional processing steps 
which are not outlined in this example. 

The waste matter containing the solvent is then pushed through the water in 
the treatment area by an Archimedes screw, to enable thorough mixing with the 
water. 

Periodically, the process is halted to allow for separation of the oil from the 
water. At this point the free oil would be skimmed from the surface by means of a 
rotating disc or floating head skimmer and transferred directly to tankers for transfer 
to the manufacturing plant 6 for further processing (as described in example 1). 

If the original material contained sand, the cleaned sand can then be 
excavated from the containment area and held for eventual return to the original site 
for further processing or disposal. 

Alternatively, the cleaned sand 1 1 can be further cleaned by using the sludge 
pit 2, in the process outlined in example 1 . This process can also be used if the sand 
10 has a low concentration of hydrocarbons and the process of using the sludge pit 
2 would be more effective than using a sand treatment area 14. 
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